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The purpose of this study is to explain how the use of Information and Communication 
Technologies is a fundamental support for Teaching Innovation, promoting processes of 
transformation and continuous improvement in the teaching environment. The experience 
described has been carried out within the subject "Fundamentals of Business Organization and 
Management", which is taught in the first year of the Degree in Telecommunication 
Technologies and Services Engineering at the Polytechnic University of Valencia. The use of 
ICT has facilitated the design and implementation of complex tasks and the formative 
evaluation of an Outcome-Based Education Model. As well, the application of a hybrid 
learning model (blended learning) that, by combining face-to-face and online teaching 
synchronous, has allowed a quick adaptation to an environment that requires immediate 
changes from online to face-to-face teaching and vice-versa, with a diversified methodological 
design that enables an effective learning environment that stimulates interaction and 
collaboration among students. 
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Universities have to prepare future professionals to work in an increasingly complex scenario, 
with ever-changing market dynamics and social expectations, and with growing demands when 
it comes to being hired. In this context, the Outcome-Based Education (OBE) model is a way 
to respond to these personal, social, professional and cultural needs. teaching faces a high level 
of uncertainty due to health crisis, constant evolution of technologies and unforeseen 
changes [11]. 
The Bologna Declaration set in motion a transcendental process of educational 
transformation that imposed on the universities of the European Higher Education Area the 
obligation to orient higher education towards the acquisition of competencies. To align with 
this objective, Spanish universities have made structural and methodological changes to move 
from the traditional model based on teaching to the new model based on learning and 
acquisition of competencies [13]. However, at the classroom environment, this change is a great 
challenge for teachers. Many of the pioneers of its implementation struggle daily to make sense 
of what OBE should be, and to design teaching activities that truly serve this purpose [10].    
Currently, the application of ICT in the training environment is considered as an 
enhancer of active learning for all levels and abilities [4], being susceptible of "becoming 
a driver of change and innovation" [8].   
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This article describes a project framed in a Teaching Innovation and Improvement 
Project (PIME) of the Universitat Politècnica de València (UPV). Specifically, within the 
subject "Fundamentals of Business Organization and Management", which is taught in the 
first year of the Degree of Technologies and Services Engineering at the School of 
Telecommunications Engineers. This project involved the participation of 183 students. It 
explains how the use of ICT has facilitated both the application of a OBD model in the 
Laboratory Practices (PL)1 of this subject, and the adoption of a blended learning (BL) 
methodology. 
This combination has been particularly relevant in the current situation, in which the 
volatile, uncertain, complex, changing and ambiguous environment in  which university 
teaching takes place, exacerbated by the COVID 19 pandemic, requires teachers to rapidly 
adapt their practical teaching activities, the materials to be used, the methodologies 
employed and even their evaluation procedures [19].  
The motivation for carrying out the project was threefold: on the one hand, to contribute 
to the improvement of the learning process of our students; on the other hand, to contribute 
to the creation of experience and knowledge in the application of the Outcome-Based 
Education model and in the adoption of the blended learning methodology; and finally, 
that these were scalable to other subjects, in different schools and at different levels of 
training. 
The project is framed within the action lines of the use of ICTs for quality learning and 
training scenarios for active and constructive learning and has been conceived with the 
purpose of facilitating the approach of the students to the business world by developing: i) 
their entrepreneurial skills, ii) their strategic thinking, iii) their knowledge of contemporary 
problems, and iv) their critical spirit and analytical skills. 
The Teaching Innovation and Improvement Project has been designed for a duration of 
two academic years. The first course consisted of a kind of proof of concept in which the 
focus of the activities was on: i) the methodological design of the CPs, according to the 
Competency-Based Training model (learning objectives, complex tasks, subtasks, 
materials to be delivered to students, evaluation criteria and instruments, etc); and ii) 
designing and preparing the virtual space with the necessary technological resources to 
carry out the methodological design in a hybrid teaching format. 
This article presents the results obtained in the first year of the project. For the second 
year, it is planned to implement the lessons learned in the first year, as well as methods and 
instruments of inquiry to obtain evidence of the degree of student satisfaction with the 
teaching innovation implemented, as well as the extent to which it has contributed to 
improving their learning process. 
The remainder of this paper is organized as follows. Section 2 describes the teaching 
innovation and improvement project. Section 3 describes the methodology used. Section 4 
presents the results obtained and their analysis. Finally, the last section presents the 
conclusions, limitations and recommendations for future work. 
 
2. Purpose 
The aim of this article is to explain how the use of ICT has facilitated the development of 
a teaching innovation, specifically, the application of OBE in the subject Fundamentals of 
Business Organization and Management of the first year of the Degree in 
Telecommunication Technologies and Services Engineering, combined with the 
application of a blended learning (BL) methodology. 
Specifically, throughout the article we try to answer these questions:  
1) Do ICTs facilitate the rapid adaptation of teaching to changing environments? 
2) Do they facilitate the design of complex tasks and formative assessment tools required 
by an OBE methodology? 
3) Do they facilitate virtual spaces that allow the autonomy, flexibility and interaction 
 
1   Although it is a subject of the Department of Business Organization, whose objective is the development of a business idea, the 
name of PL, common to all the degrees of the School of Telecommunications Engineering, is maintained. 
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required for the development of a competency-based learning process? 
4) Do they make it easier to respond to the 4 key challenges of blended learning 
environments: incorporating flexibility, stimulating interaction, facilitating the learning 
process of students and promoting an effective learning environment [2]? 
5) Do they contribute to the improvement learning outcomes for students?  
 
3. Methodology 
3.1. Methodological approach 
For the development of the teaching innovation, a combination of the OBE model and the 
BL methodology supported by ICT has been applied. Figure 1 below describes this 
combination. 
 
Fig. 1. Teaching innovation supported by ICTs 
(Source: own elaboration, based on Seaton, C. and Catalá, I.) 
 
The lower part of the figure represents the ICTs that support the EBO model and the 
BL methodology. At the hardware level, the school's computer and multimedia equipment  
are included, as well as that of the students and teachers (computers, laptops, Tablets, 
smartphones, webcams, microphones, headphones, etc.). At the software level, we include 
the e-learning platform (PoliformaT) with applications such as Lessons, Rubrics, Tasks, 
etc.. and the Teams environment provided by the UPV; and the various apps that teachers 
select and apply on their own depending on the activity to be developed: kahoot, socrative, 
audacity, camtasia, miro, canvas, gennially, etc... All of them have made it possible to carry 
out the activities described in Table 2. 
In the center of the figure, the teachers and students are interacting with each other to 
carry out the activities designed to achieve the outcome of the PL. The upper left of the 
figure depicts the EBO model that guided the design of the complex tasks, assessment 
criteria and instruments, and expected outcomes. The comparison of this model with the 
traditional approach to knowledge transmission presented in Table 1 will help to 
understand the major transformation it represents in the teaching-learning process [11, 12]. 
Table 1: Comparison between traditional approach and EBO (source: Martínez Clares & Echeverría Samanes, 
2009) 
Traditional Training Outcome-based education 
Disconnected from the reality of the environment 
Attentive to the changing needs of society and their 
professionals. 
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Teaching-centered approach. Approach focused on learning and knowledge management. 
Information transfer is a priority. Importance of integral and permanent training. 
Lack of awareness of students' interests and the need to 
enhance their skills and abilities. 
It is based on the need to strengthen the generic, transversal 
and specific competencies of the target groups. 
Compartmentalized and inflexible curriculum. Integrated and flexible curriculum. 
Master class as a unique methodology. Diverse, active and participatory methodology. 
The student is a passive recipient of information. The student is agent of his own learning. 
Use of written text as a priority. Focused on alternative forms of work. 
 
The upper right part of the figure describes the BL methodology that, as shown by 
Boelens et al. (2017) [2], has addressed the four key challenges posed by the need to 
combine synchronous and asynchronous face-to-face and online teaching and migrate from 
one modality to the other depending on the evolution of the pandemic: providing the 
necessary flexibility to students and teachers required to adapt to the changing 
environment; facilitating, at the same time, the learning processes; stimulating student 
interaction; and fostering an effective learning environment [2]. 
The term "blended learning" has two types of definitions frequently cited in the 
literature [9]. Graham (2006) [7] defines blended learning as follows "blended learning 
systems combine face-to-face instruction with computer-mediated instruction". Garrison 
and Kanuka (2004) [5] define blended learning "as the thoughtful integration of classroom 
face-to-face learning experiences with online learning experiences". In the context of this 
project, the added complexity has been to combine the two teaching modalities, face-to-
face and synchronous on-line, at the same time. That is to say, students participating in the 
same class were simultaneously face-to-face and online, thus allowing the participation in 
the class of the confined students, and the immediate migration of the whole class to online 
or face-to-face mode, depending on the evolution of the pandemic. This fact allowed, 
thanks to the functionalities provided by ICT, a very high degree of flexibility, and the 
overcoming of an unprecedented complexity. 
 
3.2. Specific methodological design 
The training format consisted of 3 face-to-face sessions of 2 hours spaced in time 
throughout the four-month period, see table 2, where the sequences and their contents and 
goals to be achieved, the means of evaluation and the expected product with the weight of 
each item are described.   
In addition to classroom attendance, which could be online or face-to-face, individual 
work was required prior to each practical activity outside the classroom and subsequent 
group work leading to the public presentation of a final paper.  
Table 2 below describes the sequences of the 3 practical sessions, the objectives and 
their content and targets to be achieved, the means of evaluation and the expected product 
with the weight of each item.   
 
Table 2: Development of practical activities (source: the authors) 




1ª 1. Identify the key elements 
and concepts that characterize a 
Smart City.  
2. Propose a business idea that 
solves a social problem through 
the use of ICT and is 
implemented in the framework 
of a Smart City - COVID - 
digitalization. 
3. Identify the key elements 
and concepts of the Osterwalder 
Business Model. 
Online and asynchronous  
1) Reading what a Smart City is and watch a video.  
2) Watch Business Model video and/or read Business 
Model text.  
3) Answer questions in Lessons about Smart City and 
Business Model.  
4) Form groups based on the virtual roundtables.  
5) Identify business idea through a collaborative tool. 
 
The completion of these subtasks’ conditions for the 
completion of the next one. 
1) Short questions or 
multiple-choice questions.  
 
2) Description of: 
a) The group process of 
ideation and formulation of 
the business idea.  
b) The business idea 
resulting from this process, 
describing its characteristics 




 4. Generate the Business Model 
(Canvas) of the product or 
service that has been devised. 
Presential / on-line and synchronous 
1) Analyze the business idea and determine the 9 
elements that make up the business model of the idea.  
2) Compile these elements in the Osterwalder 
Canvas.  
3) To elaborate a report that includes the Canvas 
created for the business idea, explains in greater 
detail each element of the Canvas, and exposes the 
reflections and conclusions from the work done. 
Written report including:  
1) the Canvas developed for 
the business idea.  
2) a more detailed 
explanation of each element 
of the Canvas. 
3) Reflections / Conclusions 
based on the work done. 
70 %  
2ª Identify the key elements and 
concepts that characterize: 
PESTEL Analysis, Market 




1) Watch videos, PESTEL Analysis, Porter's 5 Forces 
and SWOT and read a text provided by us or search 
the Internet.  
2) Answer questions in Lessons on PESTEL 
Analysis, Porter's 5 Forces and SWOT. 







 Apply the concepts studied 
about PESTEL Analysis, 
Market Analysis: Porter's 5 
Forces and SWOT to the 
business idea proposed. 
Face-to-face / online 
1) Perform the PESTEL Analysis, Market Analysis: 
Porter's 5 Forces and SWOT of the proposed business 
idea.  
2) Update the business model based on the results of 
the analyses performed. 
1) Written report compiling 
the results of the PESTEL, 
Porter's 5 Forces and SWOT 
analyses performed.  
2) Written report compiling 
the modifications made by 
the update of the Business 
Model elaborated in task 1. 
80% 
3ª Compile and communicate the 
results of the work performed in 
previous tasks 1 and 2. 
Face-to-face and/or online  
1) Generate a 3' video that defends the value 
proposition of the business idea. 
2) Deliver the video through Learning Management 
System (LMS) “PoliformaT” assignments. 




  1) Generate a written report that compiles the results 
of the work done in tasks 1 and 2; and exposes the 
reflections and conclusions of the work done.  
2) Deliver the report through PoliformaT tasks. 
Written report compiling the 
results of tasks 1 and 2. 
60%  
  Face-to-face and/or online  
1) View the video.  
2) Present orally, by all the members of each team, 
the results of tasks 1 and 2, as well as the reflections 
and main learnings derived from the experience.     
1) Oral Presentation. 
2) Audiovisual support for 
the oral presentation. 
30%  
 
Table 2 shows all the activities designed for students to develop the generic, transversal 
and specific competencies implied by the learning objectives of the PL. The use of the 
technological tools described in Figure 2 has facilitated both the design and implementation 
of the activities and their collaborative realization in a face-to-face and on-line manner in 
synchronous and asynchronous mode, thus contributing to the effectiveness of the learning 
process. 
Figure 2 describes in detail how ICTs made it possible to solve the challenges posed 











Fig. 2: Methodological development of the PL (source: the authors) 
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As shown in the figure, the first part sets out the objectives of the three sessions and the tasks 
that the students had to perform to achieve them. In front of each task, it is explained what 
resources were needed. By necessary resources we mean all kinds of tools, templates, 
documents or cases, surveys and videos that will support the completion of the task. The 
following column lists the ICT used. In the case of this experience, they have been as diverse 
as the network, the LMS platform (PoliformaT), Teams and OneDrive of Microsoft, Google 
Drive, among others. The information is complemented with the blended learning 
methodologies used and finalized with the support provided by the tutor teacher, the group or 
the group leader 
4. Results and analysis 
 
The results obtained from the implementation of the project showed that ICTs greatly facilitate 
the design and implementation of teaching innovations based on the competency-based training 
model combined with hybrid teaching. In the following sections we will try to answer the 
questions posed as the objective of this article:  
 
4.1. Do ICTs facilitate the rapid adaptation of teaching to changing environments?  
The use of ICT made possible the combination of synchronous on-line learning and 
synchronous face-to-face. Thus allowing, on the one hand, to migrate from synchronous face-
to-face to synchronous on-line learning, and vice versa, when the outbreak of the pandemic 
demanded it without the need for methodological changes, since the teaching design 
contemplated it. On the other hand, it made it easier for confined students to follow from home 
the classes that were held in person and to carry out the group activities that were proposed 
through the Teams platform.  
 Figure 3 shows a situation during the practical classes. The teacher had to teach 
synchronous classroom classes in a face-to-face manner to students present and to students 
confined at home through Teams. 
 
 
Fig. 3: Hybrid classroom delivery case (source: the authors) 
 Figure 4 shows the reverse situation in which the teacher, due to a confinement, also taught 
from an electronic device to a part of the students physically present in class and another part 
on-line from another location. 
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Fig. 4: Hybrid classroom delivery case (source: the authors) 
 Experience has shown that at the methodological level, blended learning offers many 
advantages for both teachers and students. However, problems have been observed at the level 
of technological equipment. A clear example is the insufficient quality of audio and video that 
has prevented the students who follow the classes from seeing the blackboard well, hearing the 
teacher if he/she moves around the classroom and interacting with the rest of the students. 
Teachers also suffer from problems such as the impossibility of attending to students in the 
classroom and those at home at the same time, having to interrupt the rhythm constantly. 
 
4.2. Do they facilitate the design of complex tasks and formative evaluation instruments 
required by an OBE methodology?   
The use of ICT has made it possible to carry out and implement the methodological design 
proposed in point 3.2. Specifically, the activities carried out have been:   
   
a) Access to Lessons (reading activity registered in the e-learning platform)     
The data in Table 3 reflects student access to the platform. No data are available on the time 
spent online each time they logged on and, therefore, on the time spent watching videos and 
reading texts.   
 
  Table 3: Reading activity registered in the e-learning platform (source: platform PoliformaT) 
Nº of students who 
have accessed Lessons 
Range of number of days 
accessing content 
Number of times they 
have accessed the 
contents 
Average number of times the 
content has been accessed / 
student 
108 Between 1 and 23 days Between 4 and 180 times 65 times 
 
b) Viewing of videos and self-assessment with multi-answer control question in Lessons 
Tool  
The response data to the video viewing control questions are low, see table 4. Of the 108 
students who logged on, 39.8% and 31.5% answered the 2 control questions. However, 100% 
of the students' answers are correct, which indicates that they have learned the concepts that 
were considered relevant prior to the internship.  
  
Table 4: Activity of the tasks registered in the e-learning platform (source: platform PoliformaT)  
Question  % of students who responded  Number of students who answered 
correctly  
1. Smart City Content  39,8 %  39,8 %  
2. Lean Canvas Content  31,5 %  31,5 %  
   
c) Use of Microsoft Teams    
The use of the Teams platform has made possible:  
1.  The combination of face-to-face and on-line classes simultaneously in the classrooms, 
allowing confined students to attend class.  
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2. To teach on-line when the teacher has been the confined student.  
3. Switching from face-to-face to on-line teaching and vice versa when the pandemic 
situation has required it.  
4. The collaborative work, synchronous and asynchronous, of the work teams to develop 
their business project.  
5. Interaction among students and between students and teachers in an asynchronous 
manner.  
No data are available to indicate the level of activity carried out.  
4.3. Do they facilitate meeting the 4 key challenges of blended learning environments: 
incorporating flexibility, encouraging interaction, facilitating the learning process for 
students and fostering an effective learning environment?  
   
a) Incorporate flexibility: Students have had a certain level of control over the time, place, 
and pace of learning as it has combined teacher control and self-organization of each work 
team:  
1. Given a context (Smart City, COVID + solution to a social problem) each work team has 
had autonomy to choose its business idea.  
2. Each work team has been organized and planned to go developing their project, 
interacting through Teams or other similar applications that allow synchronous and 
asynchronous collaborative work.  
  
b) Stimulate interaction: The need to develop a team project and work collaboratively has 
stimulated interaction in each team. The defence of their project before the rest of the work 
teams has stimulated interaction among the whole group. The use of ICTs has allowed students 
who were isolated by COVID or in other parts of the world to defend their work and interact 
with their peers.   
  
c) Facilitating the students' learning process: Due to the increased flexibility and autonomy 
of learners in blended learning environments, self-regulation becomes a critical factor for 
success [1], [3], [17]. The fact that less than 50% responded to the video viewing and text 
reading control questions could confirm, as shown some authors Owston et al., (2013) and Tsai 
& Shen, (2009), [14], [16], that increased flexibility and learner control is beneficial only for 
students who possess self-regulation skills.   
  
c) Fostering an effective learning climate: From the classroom observation and the 
reflections expressed by the students, it could be said that a motivating and affective learning 
climate has been fostered. The teacher has shown empathy, has encouraged the students, and 
has directed attention to the relevant aspects of the task. They have encouraged active and non-
judgmental listening in the class, as well as the acceptance of error and self-reflection as a tool 
for learning self-regulation.    
 
4.4. Do ITC contribute to the improvement of student learning outcomes?   
The nature of the project makes it impossible to delimit to what extent the results obtained by 
the students are due to the incorporation of ICT. Even in this first year of the project, it is 
difficult to conclude whether the methodological combination applied has contributed to 
improve these results, since they involve a set of variables such as classroom climate, university 
culture, motivation and attitude of teachers and students, etc., which have not been studied in 
this work.  
However, we can conclude that, in a first assessment, and with the limits expressed in the 
previous paragraph, the results obtained have been in line with the rest of the students, whose 
PL have not been taught with this methodology.   
The PIME project had a duration of two academic years, which made it possible to plan the 
staggered participation of students in the subject. In the first academic year 183 students have 
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taken the internship within the PIME. One hundred and ten students have taken the internship 
with the new methodology and 73 with the traditional methodology. Finally, a total of 11 
students has not submit their final work. The data in Table 5 shows the distribution of students 
by methodology.   
 
Table 5: Distribution of students by methodology (source: the authors)  
 
  
Regarding the academic results of the final work, the average grade of the final work is 
9.09. The average grade of the PIME students is 9.11 and the average grade with traditional 
methodology is 9.06 as shown in Figure 5.  
  
  
Fig. 5: Average Score between blended methodology and normal methodology (source: the authors)  
  
As can be seen in the graph, there are no significative representative differences in the 
results obtained, so no significant conclusions can be drawn. Most of the students in both groups 
obtained a grade in the range of 8 to 10. The quality of the work delivered is also influenced by 
a set of variables that could not be controlled, such as, for example, the time dedicated by the 
students, the motivation, or the previous preparation.   
Although it is difficult to quantify whether the results are due to the methodologies used, 
the students' commitment or the teacher's level of demand, the comparison of the results 
suggests that the results obtained in content learning are adequate and similar to those obtained 
in other groups. Therefore, we can think that the implementation of the new methodologies has 
not greatly harmed the students' results. 
During the second year of the project, the lessons learned in the first year will be 
implemented and participatory qualitative research activities will be implemented to 
investigate, among others, the level of satisfaction of students with the teaching innovation 
implemented, the extent to which it has facilitated the learning process, whether they have 
experienced more or less motivation, more or less interest, etc... differentiating, as far as 
possible, the effect of the three methodological components: use of ICT, Outcome-Based 
Education and blended learning. 
 
5. Conclusions, limitations, and recommendations for further work 
The objective of this study was to contribute to explain how the use of information and 
PIME Traditional Methodology TOTAL
 Enrolled 110 73 183
 No presented 5 6 11














communication technologies has made it possible contribute to teaching innovation, such as the 
application of the model, to bring a high degree of flexibility to university teaching, at the same 
time, resolving an unstable situation with COVID through a hybrid blended learning model 
involving the combination of face-to-face and online learning.   
The first results have shown that ICTs are an extraordinary resource for the application of 
innovative teaching methodologies such as Outcome-Based Education and the use of the 
"Blended Learning" methodology. Blended learning with ICTs has shown that ICTs have 
greatly facilitated the methodological design of the PLs covered by the PIME, as well as the 
adaptation to the changing environment, presenting an opportunity for students to carry out 
individual and group, synchronous and asynchronous activities.   
The main limitation is that it is necessary to provide classrooms, teachers, and students with 
adequate technological and multimedia equipment to facilitate the simultaneous use of face-to-
face and on-line classes. This is because this simultaneous hybrid mode requires the teacher to 
be attending both the students in the classroom and those at home. For this it is necessary to 
have cameras, monitors, microphones and loudspeakers installed in the classroom that allow 
the students to watch the class on-line, while the teacher is moving around the classroom, or 
presenting theoretical contents by means of power point or similar.  
We have also found limitations in the current design of e-learning platforms, which are 
designed more according to the traditional model than to the new pedagogical models. For 
example, difficulty in the design of complex tasks, continuous assessment tools, participatory 
assessment, collection of evidence of the level of student satisfaction, the level of interaction in 
carrying out activities, among others. 
Future research directions include firstly a close collaboration between experts in teaching 
methodologies and ICT experts is necessary for e-learning platforms to offer applications 
capable of supporting the new trends in teaching innovation and to facilitate the collection of 
statistical data with which to evaluate the results and impact of the projects. Secondly, it 
is necessary to involve students in the evaluation of teaching innovation projects and to have 
reliable and tested instruments that allow teachers to collect students' opinions.  
The most highlighted finding that would benefit from future research is the conclusion that 
teaching in blended learning environments requires efforts to help students regulate their 
learning. In this regard, Vermunt & Verloop [18], suggest the need to implement four 
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